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The Commission ShouJd Act Promptly

Because interconnection is vital to the development of local competition. it is irnponant for.
the Commission to impose reasonable interconnection rates as promptly as possible. Every
day of delay also delays the time when the public will obtain the benefits of full competition.
The Commission has the tools to act quickly and should not wait for other maners to be
completed before adopting sound interconnection rules.

The Commission has a good vehicle for action iIi its pending CMRS interconnection
proceeding. This proceeding has a strong record that would permit the Commission to make
the necessary public interest fmdings to adopt bill and keep for CMRS-to-LEC
interconnection. This proceeding also provides the perfect opponunity for the Commission
to adopt an interconnection model for the states to emulate. If. however, the Commission
believes that it needs more information. it could issue a shon notice of proposed rulemaking
to address those issues on which a more complete record would be helpful. If the notice
were tightly focused on the core issues, it could be released promptly and could permit the
Commission to act swiftly once comments are received.

The CommiSsion should not delay action on interconnection to await the resolution of other
matters. For instance, there is no reason to wait for the resolution of universal service issues
before considering interconnection. While universal service issues are imponam, they are
separate from interconnection. Some have argued that the emergence of competition will
affect the ability of incumbent carriers to meet universal service needs. In practice local
competition is unlikely to have any negative effect on universal service for years to come. In
fact. it could even have a positive effect as cable operators and others move to enter
residential and rural markets. Similarly, interconnection for local service and access charge
reform should be considered on separate tracks because access charges are. by defInition. not
related to local telephone service, but are incurred only for interexcbange service.

There also is no reason for the Commission to wait for Congress to act on the pending
telecommunications legislation. The legislation will give the Commission a broader role in
interconnection issues, but the Commission already has the jurisdiction to address. at a
minimum, CMRS interconnection issues. As is the case for number portability, the
Commission actually can get a head stan on the proceedings required by the legislation if it
acts now. Moreover, acting now on interconnection will be even more beneficial if the
legislation is not enacted because Commission action will be vital in the absence of direction
from Congress.
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This Issue update IS Intended to be a compamon to "The economiCs of Interconnection· :hree {)aoers on
key asoects of the interconnectIon compensatIon Issue authored by Gerald W Brock' and published as a
collectIon by reG In Apnl 1995. For the benefit of those who "ave not had the opportunity to read these
{)apers, they are arrached.

In the three papers. Mr. Brock explains how reclprocatcom~nsationarrangements that are
admmlstratively sImple, economically correct and consistent with maximum network effiCiency would anse
in a competitive marketplace. He also explains why regulators must guide I pf8viously monopolized
market in transItion to competition towards an economically correct interconnection compensation system
and why such regulation must limit compensation to no more than the incremental cost of the peak penOd
capacity required to terminate the traffic. secause such an incremental cost is so trlvial, he also suggests
why a zerr;pnced mterconnection (-sender keep air or -bill and keepj, such as has been agreed to by
commercIal servIce proVIders on the IN·TERNET. meets these economic requirements.

INTRODUCTION AND SUMMARY

Competing local exchange carrier (LEe) networks must be
seamlessly interconnected to avoid a repeat of the situation,
~hich existed at the turn of ehe century, when local exchange
~~~":~e was competitive and unregulated but consumers had to bear

·:~~se and inconvenience o~ ~av~ng to subscribe to two or
~ore :e~ephone systems that did noe connect, in order :0 reach
all the pareies they wanted to talk to.

"Seamless interconnection" means more than simply physically
incerconnecting competing local exchange carriers' networks. It
also means that the competing local exchange carriers must
escablish the administrative and financial arrangemen:s
~ecessitated by the exchange of calls between their compet:~g

neeworks. And the single mosc critical issue is the
eseablishment of a syscem by which each LEe will be compensaced

Gerald W. Brock is a former Chief of the FCC's Common Camer Bureau..He is currently
professor of teJecommunications and Director. Graduate TelecommunIcations Program at The George
Wasnlngton UniversIty ,n Wasnington. D.C.
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c~mpe:i::'le ~!:s can~~: nego:iate a mut~ally accep:ab:e
=ompensa=:=n system, as seems likely, regulators will ~ave :0
decide t~e :ssue and do so quickly. Their selection ~: ene
system or t~e ether will largely dete~ine whether effective
local exchange competition will be economically viable, or no:.

If l~cal exchange competition is economically viable, then
competition can safely be substituted for regulation and
substantial c~anges in the regulation of the traditional local
telephone indust~ can and should be made. Sut if the
'interconnection compensation system does not allow for
economically viable local exchange competit~on, then the result,
eventually, will be greater regulation of the telephone
monopolies and the loss to this country of tne economic and
social benefits of a vigorously competitive market.

Which system should be adopted? Which system will be adopted?

INTERCONNECTION COMPENSATION IS A CRITICAL BUT TEMPORARY ISSUE
CAUSED BY UNBALANCED TRAl"I'IC AND THE LAClt 01' NUMBER PORTABILITY

The tran8itional probl.. facing local exchange carriers and their
regulators is that, in the near and medium term, the traffic
exchange between immature, start-up Competitive LEes (CompLECs)
such as TCG and the mature, Traditional LECs (TLECs) that have
market power and all of the customers will be substantially
i~alanced. rn the period of imbalance, the CompLECs will
terminate substantially more traffic on the ~LECs' networks than
the TLECs will terminate on the CompLECs' networks.

To attain a reasonably balanced exchange of traffic with a TLEC,
a CompLEC must serve a customer mix that is similar to the
TLEC's. This means, for example, that CompLECs would have to
serve a full range of customers with predominantly outbound
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c=~s~mers will be disc~uraged :==~ s~=sc=:=:.~g :~ :~e C~~p~ECs(

~~:=ound serV1ce.

Reg~:acc=s ~~s: ~ecogn~ze t~ac 5e~v~ce ?r=vide~ N~mber

?or':.abi ~:.:y. "SPNP" \ lS a p:-erequis i te '::: ': :--.e nat-ural II ba:"a:,.ced
::-affic" ':hat c~aract-erizes mat-ure interconnection relatl::nsh:'ps
and should therefore insist that effective, dat-abase-d:-iven
Service Provider Number Portability be in place before :~ey give
serious consideration to permitting the usage-sensitive
compensation systems advocated by some T~ECs.

Time is requi:-ed to allow CompLECs to mature in the marketplace.
And time is also :-equired to develop a database-driven SPNP
system needed to allow consumers with substantial inbound traffic
to be served efficiently by CompLECs.

In summary, as the traffic between a CompLEC and TLEC becomes
reasonably balanced as the result of the natural maturation of
the CompLEC and the availability of SPNP, interconnection
compensation will become a "non-issue" because any charges that
are assessed reciprocally will cancel out. But will CompLECs have
a reasonable opportunity to mature? The answer is, only if the
substantial .hort-term reciprocal compensation problem is
resolved immediately.

CONFLICTING APPROACDS TO INTBRCONNBCTION COMPENSATION

Mature traditional local exchange carriers and the emerging,
start-up competitive LECs are proposing mutually exclusive
compensation models. If the carriers cannot come to negotiated.
agreements, regulators will have to choose between them. 7~e

al~ernatives are:

TLECs are proposing usage-sensitive schemes (i.e., minutes
of-use), often based on the existing "switched access
charges" imposed as a matter of public policy on the
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TCG and echer accual and pocencial CompLE:s a~e p~=pcs~~g

.....sage-insensitive compensacion systems, either "::::'1: and
keep'" or flat -rated capaci::y charges) or some combi:1ac :.o!".
of the two. (A "bill and ke.ep" arrangement can be t;;'OL:.g~~

of as a "zero priced" flat-rate capacity charge.) Because
any costs incurred by TLECs to terminate CompLECs' traffic
are both trivial and not related to usage, a usage
insensitive compensation system would be "economic" and
encourage a more competitive local telecommunications
marketplace.

It is obvious that CompLECs will not start out with the extensive
networks and customer base of incumbent LECs. It will take a
considerable period of time for CompLECs to develop their
networks and build their customer base, particularly in the
absence ofi Service Provider Number Portability. To establish the
effective, sustainable competition that would justify and perhaps
require substantial cha~ges in the regulation of TLECs,
regulators must ensure chat interconnection compensation systems
favor -;ompatitiona (not a particular competitor) and that :~ey

are based on sound economic and policy principles.

Establishing an appropriate mechanism and level of compensation
between competing local carriers is critical for the development
of competition. Thus, regulators should evaluate each of the
basic proposals on the basis of whether it satisfies the
following criteria:

• "Bill and keep· (or "sender keep air) refers to a system whereby each carner recIprocally
terminates tne other camers' trafftc tor no explicit charge so that tne originating carner "bills" the
originating subscnber and "keeps" aU of tne billed revenue.

In a "capacity charge" compensation system. the carner originating a call terminates It
tnrougn a fixed amount of SWitChing capacity (i.•.. a OS, switch port) at fixed monthly charg•.



• ~~c~urag:~g i~~ova::ve ~ ...... _.. -~.
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• :avcr:~; admi~:se=ae:ve simplic::y and low adm:~:s:rative

• encouragi~g investment in, and t~e development of, a rugged.
disaster-resistane local telecommu~ications i~fraser~c:ure.

As explained more fully below, CompLECs' various usage
i~sensitive proposals generally satisfy all these criteria. By
contrast, the TLECs' usage-sensitive proposals would thwart
effective, sustainable competition because they are inefficient,
administraeively burdensome, and prevent economically viable
compet:tion.

OSAGE-SENSITIVE INTERCONNECTION RATES CAN'T WORK IN A COMPETITIVE
LOCAL MAlUtBT

Usage-sensitive interconnection rates will not encourage the sore
of vigorous competitive market that benefits consumers. Rather,
at best (or at worst, depending on one's Viewpoint), they would
allow the T~ECs to create just enough of an illuaion of
competition to justify their demand for radical changes in the
regulatory system. That is because usage-sensitive
i~terconnectionwould set the CompLEC's price floor, constrain
the new entrant's ability to devise innovative pricing plans, and
transfer all the economic benefit of any CompLEC marketing
success to the TLEC. Regulators should not settle for such an
illusion of competition; they must encourage the reality of
vigorous, sustainable competition.

To ~llustrate the issue, consider the case of Oregon. Local
exchange telephone service in Oregon is prOVided under almost
every type of rate plan used elsewhere in the country: both
usage-sensitive and flat-rate/unlimited use retail rates are
available with optional volume discounts to both business and
residential consumers. And US WEST's proposed interconnection
compensation for Oregon is typical of TLEC proposals for a usage-
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accc~~e, :reacn ==ovides a~ exce::en: ==amewerk :cr exa~:~:no :ne- . -
:~:: ~~~ge c: :~:er==~~ec::=~ ==~pe~sa::=~ :ssues. As :~e

:c::cwing analysis 0: ~s WES7's compensatlcn :nter=cnnec::cn
prcpesaldemonstrates, ::, :ike ether such ~sage-sens:::'le

systems, :"5 t.:::eccnomic, u:-.workable ar-.d anticcmpet:.::..,e.

~nder its prcpesal, us WES7 would impose a charge of 2.~

cenes/min. for terminating local exchange calls originated =y
CcmpLECs. 7his 2.0 cents/min. rate is uneconomic and ~nreasonac:e

because it is probably at least 10 times higher than the
incremental cost. 4 Such high usage-sensitive rates make ::
impossible for a CompLEC to economically address any ~arket

segment, as the following examples illustrate:

• Comp.ting for Small and M.dium BUlin.11 ql.rl

Small businesses in Portland have 'cwo options: they can
purchase a measured rate complex business line for S18.00
per month plus 3 cents/min. for local exchange calls, or
they can purchase a line with unlimited local calling for
$34.77 per month.

It has been estimated that about 10 percent of Portland's
business lines are measured rate. Upon first impression, i:
appears that CompLECs would have a 1 cent/per min. gross
margin when competing for measured rate service ~sers at tne
proposed 2.0 cent/min. interconnection rate. But this
margin is illusory: most of the businesses that choose
measured service use discount calling plans based on the
number of minutes of use per month on each line. The plans
for 6, 9, 12, and 18 hours of usage drop the average
marginal rate of a local call below the proposed
interconnection rate (to 1.47 cents/min. for 6 hours; 1.65
cents/min. for 18 hours) .

4 ~ Brock. "Incremental Cost of Local Usage." where it is noted that studies done by or

supported by TLECs indicate that 0.2 cents/min. is a rusonable estimate of • TLEe's average
Inerement81 cost of terminating a CompLEC's trame. It is also noted that the COlt is determined by peak
pened capac:rty and therefore the true cost is considerably higher than the 0.2 cents/min. average dunng
the peak paned and IS zero during the non-peak pened.
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:$18.0:; and the f2.at. :-a::e serv~::e :S34.77i i.s ::-.e ~r:.::e ::J
;urc~ase unlim~t.ed local usage. 7able 1, below. ::=~pares

:he ef:ec:::.ve calling rat.e per m:.::ut.e for busi::ess cus:cme=s
pur::~asing the flac race/unl:.miced use service wl::h ::he
proposed 2.0 cencs/min. lnce~connect.ion charge. In every
in.tance, CompLECa are left with negative operating margins.
In ot.her words, under t.he TLEC's proposal, even before t.he
CompLECs address t.heir own coscs of providing service, t.hey
would lose money if t.hey t.ried :0 mat.ch t.he TLEC's effect.ive
cal:':'ng rate.

TABLE 1 (COMPETING FOR MEDIUM BUSINESS USERS WITH FLAT RATEf

UNLIMITED USE SERVICE)

Local C~lIing
Min,JMontb

900
1000
1100
1200

EffecttY. Calling
B.t. ptt Mlnut.

1."
1.18
1.52
1.40

Prop08ed
Int.rconnect

R.tt
2.0
2.0
2.0
2.0

CompLEC'.
Margin
(0.1.)
(0.33)
(0.")
(0.10)

All pe' minute valu.. exp"•••d in c.nts.
Effectiv. Rat. pe, Mlnut•• S1'.77/ Local Minut.. per Month
Operating Margin. EftecttY. Calling Rat•• USWC Propo.ed Inter-earrier Comp.n.atlon
rat•.

In Oregon, low cost local calling is available for large
business users (chose with digital PBXs) through che TLEC's
Digital Swicched Services ("DSS"). The following chart sho~s

the market realities faced by prospective CompLECs in t.hat.
market, which is initial "core" markec for CompLECs:
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DS1 Charge:
24 Outbound

Advanc.d Trunks ($23 each):
eUCL Cbam' (Sf tach);
Total Monthly Cbarges:

$150.00

5552.00
51"·00
5846.00

A large bus~~ess c~s:cmer ~Sl~g :~ese services wou:d
:~:=ally ge~erace a :=:a1 ~sage c= about :60,C~: ~:~~:es

~er ~c~:~ ~er ~Sl. This would yleld an effec::ve lccal
calling rate of 0.529 cen:s/m~n ($846.JO/160,000 ~:ns) I

mea~:ng that a CampLEC would lose 1.471 cents/min. ~a~d

probably more since the CompLEC may have to offer lower
recail rates to at~ract the large user in the first ~lace)

By making it impossible for CompLECs to compete for :~e

large business users' traffic, the usage-sensitive
interconnection scheme makes it impossible for CompLECs to
achieve the capacity utilization factors needed for the
CompLEC to be an active and effective competitor in the
residential and smaller business markets.

• Competing for a•• idential Con'umer.

Residential users in the Portland area can purchase a
measured service phone line from the TLEC at a monthly rate
of $6.37. They can also purchase 3- and 6-hour usage
discount plans whose effective retail prices range from 1.27
to 1.33 cents/min., well below the proposed CompLEC call
completion rate of 2.0 cencs/min.

It has been estimated that about 90% of residential
customers in Portland purchase flat-rate/unlimited use
service, which they can obtain for $12.80 per month. Thus,
the customer can purchase unlimited local usage for $6.43
per month -- the difference between the flat rate service
($12.80) and the measured service phone line rate ($6.37).
Table 2, below, which assumes an average call durat~on af 5
minutes, provides some frame of reference:

e



TABLE 2 (COMPETING FOR RESIOENTIAL USERS WlTH FLAT RATE! UNLIMITED USE SERVICE)

Proposed CompLECs
Loc~1 C~II. Loc~1 Mlnutts Retail Rev. Intereonneet Margin

Per Day Per Month Per Min. Rate Per Min.
3 450 1."3 2.0 (0.57)
4 600 1.07 2.0 (0.93)
5 750 0.86 2.0 (1.14)
6 900 0.71 2.0 (1.29)

Revenun, rate, and margin expr••••d in c.nts.
local Minute. per Month. local Calla per Day x 30 x 5
R.tail R.v.nu. per Mlnut. • ".43 I local Mlnut.. p.r Month
Margin. Proposed TlEC T.nnin.tlon Rate· R.tail R.v.nue per Mlnut.

As Table 2 demonstrates, if CompLECs in Oregon had to pay 2.0
cents/min. to TLECs to terminate a local call, the CompLECs would
not be able to compete for residential callers who make more than
2 calls per day.

In a jurisdiction with mandatory measured use for ALL classes of
users, it might be possible to devise usage-sensitive
interconnection compensation rates that provide for some
"positive" margin between the TLEC's effective retail rates and
the inter~onnection rates paid by the CompLECs. But this would
defeat a major consumer benefit of local exchange competition:
because such interconnection rates would parallel the TLEC's
retail volume and time-of-day/day-of-week discounts, they would
force CompLECs to become clones, not competitors.;

~sage-sensitive interconnection rates are even less workable in
jurisdict:ions with mandatory or optional "flat-rate!unlimlted
use" local calling. The fundamental mis-match between a usage
sensitive wholesale rate and retail flat-rates would strongly
discourage CompLECs from serving high volume customers,
part:icularly INTERNET users and information services subscribers.

USAGB-INSKNSITIVW rHTBRCONNBCTION RATES WXLL WORK IN AND
ENCOUTtAG. A COMPBTITIVB LOCAL BXCHANGE MAlUtET

In contrast to the TLECs' usage-sensitive proposals, the usage
insensitive arrangements advocated by TCG and other CompLECs are

5 Complex volume and ti~f-day/day.qf.w..k discounts in the inten:onnection rates would
impose substantial measurement, billing and reconciliation problems and costs on both earners.
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• usage-i~sensitive compe~sation is fair and appropriaee where
costs vary based on capacity, not ueilizatio~.

.~:.: ca==:e:-s make :-acr:e:- ":'umpy" :.::veS~7':".e::t.s ::: s·... ::=:::::g
a::i ::::e=c~~:'=e ~r~::kl::g :::apac::y-based c:: ;eak b~sv ::=~=

===ecas:s. As Ge:-ald BrocK's "Eco:::::m:cs ::: ~ :::~e:-:::::::::-.ec: ::m"

c:::sts a:-e incurred when termi::ation capacity is c:-ea:ed,
based en peak load demands. And these invest~ents :.n peak
period termination capacity w~ll be made regard:ess c:
whether the traffic is originated by a TLEC or a CompLEC and
regard2..ess of any forecast off-peak usage levels.
Conse~~ently, there are few, if any, incremental facility
cOStS associated with terminating a CompLEC's peak period
~raffic; and there are virtually no variable COStS
associated with off-peak usage.

The usage-sensitive compensation schemes proposed by TLECs
so substantially overstate the cost of completing calls at
most times of the day that they could not satisfy the "just
and reasonable" test of general public utility law and
policy.

3y the same token, a usage-insensitive compensation system,
~hich fully compensates a carrier for all of the net
:::cremental costs incurred in making peak period capacity
available, clearly would be just, reasonable and, because i:
encourages effective -- not illusory -- competition, in the
consuming public's interest.

• crsage-in.ensitive compen.ation allow. CompL8Cs to o~t.r

aggre.sive and innovative retail pricing to consumers

"aill and keep" or, to a lesser extent, capacity charges
based strictly on incremental costs, afford CompLECs :he

• Vigorous price. promotional and quality competition between CompLECs and TLECs could
stimulate additional total tratftc volume and require some additional capacity. However. CompLECs wtll
be providing much of the additional total capacity required by the total "netwol1c of netwol1cs" so that
TLECs will also enJOY some avoided costs.
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::me-of-day and vol~me d~sc~u~tS :~ a measu~ed ~se

enV:~8nmen~ or different ~lans :n a flac-race re:a~:

enVl~=n~e~:. Such i~~ova~~~n and c~mpec:::veness :s --
possible in an environmen= where :~e dom~nan: carr:er is
allowed :0 impose per-m~nuce lnterconnection charges =~a:

sec an effective price floor for "compet.itors".

Wit.h usage-insensit.ive int.erConnection, it will be more
difficult for TLECs to cont.rol CompLECs' rate levels or :0
force CompLECs to clone the traditional rate structures.
Rather, CompLECs would have the freedom to price their
services in a manner that responds to consumers' preferences
and, thereby, to maximize their volume and reven~e.

• asage-insensitive interconnections are much simpler and l ••s
expensive than usage-.ensitive arrangements.

Usage-sensitive interconnection charges will require complex
and costly measuring, recording, and billing capabilities
that few local exchange carriers possess today. Indeed,
there is a question as t.o whether some TLECs current.ly even
have the technical capability to measure terminating local
.,::~ange traffic. (Terminating local exchange traffic coming
_~:~ a CompLEC will not tr~gger the TLEC's measur~ng syscem
that is used to record terminating traffic.)

In any case, it is likely that the costs of measuring,
billing, collecting and reconciling interconnection
compensation are so high relative to the cost of providing
the underlying service, that -- absent an anticompeti:ive
intent -- it makes good business sense to avoid these costs
altogether. The "bill and keep" arrangements proposed by
TCG and other CompLECs does just thac.

In fact, testimony filed in a pending interconnection
compensation case in Washington State notes that US WEST's
own cost studies demonstrate that the costs of measuring,
billing and collecting inter-carrier compensation exceed the
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And if "bi:': and keep" is ::=: a -: :;':ed ==:- some :-easc::, ::'a:
=a:e ::a;a::::y ~::a:-;es are a~~cs: as easy and :::ex;ens:Je
beca~se :::ey enta:l only one mor.::::y measu:-ement of :=aff:c
(C:l al:=cace expenses on cwo-way :::terc:lnnect':'cn ::-~::i<s) and
count:::g a few physically ldent:fiable, permanent :ac:li:ies
(i.e., switch ports). Moreover, capaclty charges rep:-esent
a good ::-ansitional vehicle to a "bill and keep" arrangement
that wo~:d naturally occ~r when traffic between carriers :s
balanced.

In summary, ::lr the reasons outlined above, local exchange
carriers sho~:d compensate each other by terminating each others'
traffic on a ~sage-insensitive basis.

COMPENSATION SYSTBMS CAN MAXIMIZB DISASTZR AVOIDANCB AND
BNCOURAGB INl'RASTROCTURB INVBSTMENT

Public policy should encourage the evolution of a public switched
telecommunications network which is as resistant as reasonably
possible to catastrophic service outages caused by natural and
man-made disasters and accidents. Such disaster resistance is
produced by avolding "single points of failure" and maximizing
switch and transmission facility diversity.

In a usage-sensitive interconnection scheme, it is likely that
the price of interconnection at a TLEC's tandem switch would be
higher than the price of interconnection at the end office. (Such
two-tier pricing is used for interexchange access services.) If
the tandem-end office differential is large enough, CompLECs
would have an incentive to interconnect more at the end office
and less at the tandem. From a public policy perspectlve, this
is probably a desirable result since it would increase the
physical diversity and therefore the disaster resistance of the
public "network of networks": a catastrophic outage at the TLEC
tandem would have less impact on the overall network and CompLECs
would deploy diverse transmission facilities that could provide

12
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and t~e tandem would sacrl:~ce :~is p~blic benefit: i: could
encou=age C=mpLECs to over-rely on the tandem intercon::ec:ion and
i: would ~c: encourage CompLECs to bu~:d diverse :acl::':les :0
the proxirnlcy of more TLEC end of:ices, thereby mlnimlz:.::g
CompLECs' contribution to the overall telecommunications
infrastr'.Jcture.

The best way to encourage a more diverse and disaster-resistant
"network of networks" is not to impose a usage-sensit.ive
int.erconnection compensation syst.em. Rather, the solution is to
graft the one redeeming feature of the usage-sensitive system
onto the otherwise superior usage-insensitive system. A usage
insensitive system can be adapted to prOVide CompLECs with an
incentive to make greater use of "end office" interconnections
with the TLEC by, for example:

• Having "bill and keep" at the end office and a flat rate
capacity charge at the tandem. (The tandem capacity charge
could be based upon the per minute cost of tandem switching
and average tandem-end office transport and a typical
utilization factor appropriate to OSl inter-switch trunks.
By way of example, in the pending Washington interconnect.ion
compensation case, based on US WEST's TSLRIC studies, this
formula would yield a mont.hly flat-rate capacit.y charge for
a t.andem DS1 port. of about S130 using a utilizat.ion factor
of 216,000 minutes per month.)

• Transitioning from mandated "bill and keep" to a cost-based
interconnection (i.e., flat-rate capacity charges) at the
tandem some number of years before such a transition occurs
at the end office. (This transition period could begin when
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jatabase-c:-l.·/en Se:-v:..:::e ?:-ovl.der ~'~lT'.be:- ::0:-,:ab:':'::1 ::ec:::':ies
available so chat CompLECs !".ave a ":-easor.able" ;:e:-:ec ::-.
which to achieve the actual '::-3:::'= balance :::at "b::':' ar.d
keep" emulates but cost-based :'~:e:-=or.nect:cn wou:'d apply::
the CompLEC was unable to achieve balanced t:"a:::'c because
of it own marketi~g decisio~s 0:- ether :actors.)

7he c~mpensat:'on system applied to the exc::ange 0: ,::"a:::'o
between TLEC and CompLEC is not che only facto:- that w~l:

encourage or discourage the evolution of a disaster-resistant
public switched network. The cost of the interconnection
facilities -- the fiber optic cables or microwave links -
between the CompLEC switching ce~ter and the TLEC switching
center will also play a very significant role in determining
whether the public network will be vulnerable to disasters 0:

not.

The cost of "collocation" arrangements (either physical or
virtual) developed for special access and private line services
make such arrangements totally inappropriate as the sole means of
establishing the physical interconnection for local exchange
service (although existing special access collocation
arrangements should be used for local exchange service at the
option of the collocating carrier). The high cost of collocation
would strongly discourage end office interconnection and would
therefore encourage a disaster-vulnerable network. Instead of
collocation, CompLECs and TLECs should interconnect physically
for local exchange service in the same way that adjacent TLECs
currently do: over a shared, jointly constructed aod paid :or_..
"meet point" facility with each carrier being responsible for the
electronics at its end of the transmission facility.

With a "two-tier- interconnection compensation system that
encourages end office interconnection and limiting the length a
joint interconnection facility to a few miles, CompLECs would
tend to extend their networks to the vicinity of TLEC end
offices. This would establish the diverse transmission
facilities that add disaster resistance to the overall public
network.
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As noted b~:ef:y a: t~e ceg:nn:n; ~: :~:s paper, 7:S and
actual or potential C~mpLECs r-ave ;~~posed :~o types =:
insensitive ~eciproca: c~mpensa::~n sys:e~s:

~sage-

• "Bill and X••p", in which eac~ ~~c :er~inates :~e o:~er's

:raffic f~r no explic~t mone:ary fee in return ==r :ne
reciprocal rlght :0 termlnace ::s :raffic also for no
explic:: payment.

• Capa~ity Charge., based stric:ly on the incremental cost of
providing the units of peak period capacity made available
to the interconnecting LEC.

A "bill and keep" compensation arrangement clearly has many
benefits:

• Pirat, it implicitly nets the trivial incremental costs
associated with the carriage of the traffic during the
period of substantial traffic ~mbalance against the
relatively substantial billing and administrative costs
which won't be needed once balance is achieved;

• Second, it is the simplest and least expensive system
administratively, as no recording, or creation and payment
of bills is required. (This has the additional benefit of
eliminating conflicts between T~ECs and CompLECs that would
require arbitration by regulators.);

• Third, it allows CompLECs the greatest freedom and
flexibility in designing innovative and competitive retail
pricing plans so as to max1mize the benefit to consumers;
and,

• Pourth, it anticipates the development of the "balanced
traffic" which is likely to occur if CompLECs have a
reasonable opportunity to mature.

A flat-rate capacity charge (based strictly on the incremental
cost of the peak period capacity) shares many of the fundamental
advantages of a "bill and keep" arrangement; administrative costs
will be a little higher, TLECs won't be able to complain about
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~o: te:r.g ==~~er.sated .- =ash and all the consumer tenef::s are
;:reserved.

CONCLUSION

Regulacors are being presenced wich a clear choice that wil~ have
profound consequences:

• They could choose the volume-insensitive reciprocal
interconnection compensation systems being proposed by TeG
and ocher prospective competitive local exchange companies
to solve the tranaitional problem caused by relatively
temporary traffic imbalances. If they do, it will
dramatically increase the likelihood that vigorous local
exchange competition will be economically viable and
sustainable, with all the beneficial economic and social
consequences that implies.

• They could choose the volume-sensitive reciprocal
compensation scheme being proposed by the traditional local
telephone companies to preserve the status gyo, particularly
their market dominance, per.manantly. If they do, it will
dramatically increase the likelihood that local
telecommunications services will continue to be the weak
link in a state's "information infrastructure", with all the
adverse economic and social consequences that implies.

:~e choice seems obvious: regulators must embrace volume
insensitive compensation arrangements, such as "bill and keep,"
to give effective local exchange competition a reasonable chance.
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Price Structure Issues in Interconnection Fees
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SUmma"

Tbe intereoDDectioD of two communication netWorla provides a beaefit to the
custOmen· of both..orts by allowiq cuaomers of ODe .....ent to communic:aae with
customen of the otber DerWent. If trItfic is roupIy equal in bodl directions between the
two nerworU, there is DO Deed for eitber aecwort to pay die otber for iDrercoaDeaiOD.

Each aecwort caD biD it! own cuaomen for their COIDIDlIJriratioas, aDd CID terminate
traffic received tiom die otber aerwort in excbup for die priviJep of baviDa its
origiNring trUfic termiMred aD the other DerWort, an arrupmeat mown u •seader
keep an-.

If tratftc is primarily ODe "'.y, it may be aecesgry for tile compaay that is
termiNdn, die trItftc to impose iIItercoanraioa cbIrps u c:ompengrioD for tile .mce
it provides to the 0Iber c::ompuy. If~ c.... lie impoeed, they sbould
be u_1ed at die 10aI NIl iuaeweatal COlt of adctjo, raplCs,. 1be price stnICtUI'e
sbould be I QI*ity cbarp per UDit of time (u in private liDelI), DOt a minutes of use
cbarp. A mi_ of use cJIaqe can_ iDeIftcieaI calli,. c.boices aDd invesamem
decisioas IDd it would DOt occur in I competitive marbt.

I. 1Dta~

ODe impo... p.l of repJadoa is to briDI tile results of a IDOIIOPOIized or
putially 1IIODOpOtized mubt cloler to "'. would occur under competitive coaditiODS.
1bus in COIIIideriDI die delinble price scructure for repIaaed~, tile
ex:pec1ed price stnIdIII'e UDder full compditioD is a useful JUide.

11Ie__ai......mple of iDrercoaDectioD uDder competitive COIJdjtions without
rep'.... is die~ of commercial providers of Infemet services. Because
tile x.... ".e.. ~ lllaDy intercoIIDected aenrorts wida re!lDvely easy entry·
~ ad DO ........., it provides ID 9''''1* of I competitive nerwork of
aetWorb. 1be powdI 01 mmwrcial .-vices oa tile 1DIenIIt IDd limitIDons on
commercial produc:I:s CIa tile blclr:bone ..ott CDGII'OIJed by the NaIioaal SCience
FaI'adltion led to die fonDIdoa of die CommerdalIMemet Bxc..... (CDC) in Aupst
1991. COIDIDeI'Cial 1IIIemet service providers apeed tbIt ilarcbaDp of traffic among
tbem "'u of mUlUal beaeftt IDd tbat eacb sboulcl accept trafftc from tile ocber without
seulements paymems or intercoDnection cbarps. 1be CDC memben tllerefore apeed
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to exchanp traffic on a ~ sender keep all" basis in which each provider charges its own
customers for originating tr2ffic and agrees to terminate traffic for other providers
without charge. 1

The Internet eumple sugesu tJw "seader keep all" intercoDDeCtion arrangemenu
are likely to develop in competitive communications awbts as tbe compensation
method for muDJally beDetic:ia1 intercoaDectioa amqemeatS. However. most
telecommunication markets are DOl fully competitive. Incumbeat telepboDe companies
with market power have III iDceDtive to use~ prices as a medlod of
limiting competitive entry. 1ntercoaDecti0ll amqemeaa aDd prices bave consequently
been a major regularory issue in me UDited Scates aDd otber c:ouDIriea tbat bave allowed
competition in commUDicatioDs marba. 1IltercoaIIedioamqemeaa coatiDue to be
a critical factor in the viability of commUDicaDoas competitiOll.

In November 1994. the Buropeaa COfttmisaioa releued a !lUdy tbIt it
commissioned from a Prestilious JI'OUP of Buropeaa and Americ:aD telec:ommnnjcarioD
expens reprdinl issues of iDtercoaDe::Doa ill III mcr.siDIlY colDl*idve
telecommunication iDdusuy.2 The study fOWld tbat coatiDued repIatory oversiPt of
intercoDDeCtion coaditioas would be ....." ill Older to aUow effective compedtioD to
flourish. It recommended tbIt Sercon-:DoD rIleS be bI.t oa COIl and set u a
capacity cbarp. Specifically, tile study CODC1uded:

1. "If left to tbem.lves, IIIaItreu for Sercon..".nc. services are libly to reflect
citbel' collusive U'IUpIIIellItS or '1IIOIIOp01y power of ;JlCUlDbeaI TOs
[Telecommuaicllioa 0perIr0n). Ia eidIIr cae. iIIercoaDect!~2prices ate litely
to be too biab reJative to prices tbal wouid emerp UDder CXJIIII*Itive c:oaditioas.•)

2. "We call for COIt-bued iDIleR:auectioa c.... o--s oa MCcc or AICOC>
[maqiDal ~ rA~ or avtnp iua'eme«" COIl of
illteraXilaettiOll].4

__",. ia GenId 8tock. edt

'is;- Pplicy

1 J. AnI". B. Mi..... W. Na. L Ne' .... I. v......., NtIWWkI. s*m ip .. P=in
of ONP; Stydy fqr DG XU of die Eye « Caps'" <IN-ia: s...- Co ·rica. (994).

'Ibid.• p. 69.

1bid.. p. 14.

2



Price Structure Issues in Interconnection Fees

J. "1'be main costs asscxia1ed with interconnection ate for IOOl-lived capacity. They
therefore represent capital cosu thalare the sum of tinaDciq cosu and loss in
value of the capital Joods over time. ... We consider capacity-based
interconnection cbarps to be tbe optimal approach for iJltercoDDeCtion between·
a sopbislicated TO [Telecommunication Operuor) aDd a sophisticated
interconnector. "5

The European Commiuion !lUdy" CODClusioas tbIt telepbooe company
i.Dcumbeau will set~ prices too biP witbcut repJaIory c:omrola aDd that
intercoDDeCtioo cbarps mould be bued 00 tile iDcremeacal COlt of CIpIcity required by
the intercoaDector are direcdy reJevUlt to tile deveJ.opmeat of c:oaql«itioa in the United
States. The priDciples developed in ttw stUdy are desiped to pl'OIDOCe a dynamic aDd
efticieat telecommunication marbt aDd are applicable to me U.S. teJecom.muJrirarim
marbt as well as tile European telecommunicalioll marta.

'Ibis ~ fOCUJeS OD tile imponaDce of· usiDt capICity meuures for
intercoDDectiOll ramer tJwl cbarps per miDlJte of ute. Specific CODClusioDs with reprd
to tile price stnlCQlre for infercoaIIectioa cbaqes iDelude:

(1) MiDutes of use~. cbups would DOt be su.iDlble in a bilhlY
competitive market;

(2) Minutes of use~ cbups fail to aaaiD efficieDcy aDd lead to
iDcornlct in~esIWeIIt sipals;

(3) MiDutes of tile interconDectioa cbaqes bave beea used in die put as acoavenieDt
al1oc:aIor for tuny disaibuted COlt UDder repJlled IIIOIIOPOly, but are· DOt

appropriale for die elDellinl marbt sauctUre of pealer compecition.

We ._11I expect to _ "seader keep an"~ develop in a competitive
commmli'"!llinnt awbt if GitbIr of two coaditioDs are met:

(1) TraftIc flows lie very rouPlY ",tanewt amoaa die compaia so tbat eacb sees
a clear beDefit for its c:uscomen in both eendiol aDd receiviDI trafftc from ocber
COlDpimes; OR

'Ibicl~. p. 92. 94.
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(2) The cost to a company of tenninatjng traffic is low in relationship to the
transactions costs of measuring and charging for traffic so tbal even with
unbalanced traffic companies find the simple "sender keep all" approach superior
to effons to develop appropriate cost-based termiMting charges.

In a competitive communications market" we sbould only expect to see
interconnection charps wben traffic is larply ODe way so tbat die receivinl company
is disadvantaged by "seader keep all· aDd wbeD die COIU of termiMrin• traffic ~
subSWltW in relatioDsbip to tbe tnn"C1iOlls cost of deveIopiDa IDd collecting
interconnection cbarps. UDder those CODditioDs, we sbould expect to see imercoDDeCtion
charges based on the cost of the c:apIcity required to teftDi.,., tI'Itfic.

The most comprebellsive public eqiDeeriDa study ofdie iDci6llft ig' cost of local
telephone usqe (1Dd therefore of die COIl of term-rial telepiloae tnftk for
competiton) wu doae by die 1Dcrememal COlt Task Force widlmaben from arB,
Pacific BeU, die California Public Utilities CommiMioD, IDd die RAND CorponIioa.'
The Task Force hid KCesS to data for telepboae COIDJ"nja in Califomia IDd performed
a detailed ealiDeeriDl cost SUICIy for various 0UIpUt m-.surea of local telepboae !eMc:e.
IDdividual compoaeau were priced bI.-t oa 1988 pricellIId ctNIII were computed for
switch iDvesaDeat, switch alii_nee I u.rotrk:e tnDIpOrt, IIId caJllaempt cosrs. All
costs were computed for calls duriDI die bu.. boar of die )'ell' .... tbe iDvesanatt
and usociaIed expea_ are reIaaed eadIely to c:apIcity COlt. Tbe T_ Porce computed
the followiq usqe costs for ach buDdred call --.is (CCS) du:riDI tile busiat bout
of the year for "avenae" IDd ,.1arpr utbu· exchanpa:

switch invesaueat
switch m'inrenance
iDteroffice calli..

Total

$5.00 - S 10.00 per year
.20 - .50 per year
.50 - .60 per year

56.00 - $11.00 per year

In MIlt...., tile cut force computed a cost of $.30 to $.90 per year for each call
attempt dgrjaa die be'''' IIaur of die year IDd esriml"'CIlpplOvmarety 1.25 boay bout
aaempts~ balyboar CCS.'

·Sri. M. MitebltU. I. ' , or gfTh' b e wi ' .. u.. (S- MoaicI. CA; n. bid
Cor,onlioD. 1990); rIpriaIIId ill PaUad M 'iN' CM T t· .. Tn' t SeryicM;
Sy"";. PI' ""i,a Col 0IIi0: N ........,. 'Imll r.i-••l9ft) (NUI91~).

11rid.. p. 249, %50.
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The task force found that all costs were reWed to the capacity of the facilities
used and could best be expressed as costs per year for capacity, J'3lber thaD as costs per
minute or per call. Using reasonable assumptions regarding the distribution of traffic.
the costs determined by the lDcremeaw Cost Task Force m"slare into aD averqe of
approximately 0.2 cents per miDUIe, but most of the minutes duriDI a year impose DO
incremental cost on the local excbanp becanse they occur at off peak times.

A simple but uJeful way of lIIIlyziDf me COIIqJIditive iDren::oDDectioo i.ssues is to
consider two sepuIte communities, A aDd B.. ' Bach is served by. siqJe re1epbooe
company, but entry IDd exit are easy (ftCOllleStlbIe marbts" in ecoDOIIUc tenDs). 1be
cost for each compII1y of termiNrin, tDffic for the ocber is die COIl of buildinl a
cbaDDel of adequate capacity for the peak tenDiNrin, 10M betweea me two companys'
switches. The size of die cbumel is a proxy for all of die CIpIICity relaIed COIU in
tenniMrinl traffic. As diJcussed above, if tile trIfftc: is reuoaably ...."CI'd or if tile
costs of provicIiDc termiNri", service are low in relationship CO crmw:rioas COlIS, it is
likely that both compuies will fiDd it in tbeir muuall iJareIl to provide tennineri",
service for die ocher aDd will provide it on a ..seader keep all" buis witbout explicit
termiMrin, charpa.

Coasider the c:ue in ..·tIich tenn;_tin, COlt (die COlt of die dMnnet between A
and B) is subSlaatiaJ IDd the termiDltjn. aatfic is all ODe way fmID A to 8. 1bal is,
customers of A wish to termiNre trIIftc in B, but cusr.omen of B have DO desire to
terminate traffic in A. In tbat cue, A will have to pay die COlt of t.erlDiDatioa because
B is not pam, a reciprocal beDeftt. 11Iere lie two ways to IDINae die t.erlDiDatioo:

(1) A could build die cbaDDel to 8 if tbIt were teebDiclUy feasible.' T'beIl the cost
of termiDaIioIl for A would be die Cll*ity COlt for die peak termiDaIioIllOid.

(2) 8 could build die cblDDel to A (add ......ery CIpIICity to its local facilities) aDd
cbarp A for usiDI it.

Il B often a 10aI tenD coatrICt bued oa the cost of provicIiDa a given capacity.
theD the pdce IInICIUIe will be similar to the cost SUUdUre tbIt A would incur by
buildiDl die capedty iUeIf. Bitber OWDenbip mediad would create aD effective rental

~ ... DOt DlIC rily playlic&Uy diIIiact ~tiII INc ... ~cieI caaaee'AId to puticuJar
CO"'nmieeciall lMICWorb.

'A IiIIIIpM c...... would abviGUlly be tactuaiee11y ,..... but 1M __ ,... c.- ill wllicJl terIIIiDaIiD,
tnlftc~ ID iDcnue ill capKicy of S'IIWitet.. iDrerotftce tnIIIpOrt. aDd 10 fotdllllilbc DOC be recbaic:aUy
feuible.
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price per time unit based on the capacity of the channel without regard to the actUal
number of minutes passinl throulh it. However, suppose thal B builds the necessary
capacity to A and then decides to cover the cost with a charge per miDute. Assume that
the pnce per minute is detennined by dividing the annual cost of the cbannel by the
forecast number of minuteS, so that B just coven its toW COst. 1be price per minute
will be hilher than the uue cost for off-peak usqe aDd lower tban the true cost for on
peale usage. That price SUUdUre would DOt be susrajuble ill a eoaresrable market
because a new entrallt tba1 offered prices more closely aliped with cost would attract all
of the off-peak tnffic. As the iDcumbel1tl~ the off-peak trIffic, its averqe price will
no longer cover its cost aDd it will be forced to raise prices for tile rem.jnjnl uaffic.
The only SUstainable price struCtUre will be a cost-bued cbarp reJar.ed to the caplCity
of the facilities used to provide rermiNrinl 5emce.

The reason why oo1y caplCity bued charps would be sustainable in a competitive
market can be clarified by coasideriDl the competitive awbt for reaaa1 auromobiJes.
The cost of providiDI rental automobiles is more closely related to the time the car iJ
renled tban to the number of miles driven. Comequeatly.!DOIl reaII.1 companies cbarp
by die time rented (day, week, or moadl) I2Iber tbaD by die IlUlDber of miles drivea.
CbarIiDI by time for reDIal III(OIIlObiJea coarapoadl to ctpecity charps for
intercoamection while cbarJiDI by miles drivea correspoads to cJIups per minute of use
for. intel'COlllleCtioD.

Suppose one reata1 COIIIpIIIy decided dill all driven sbouJd S-y for ea:h mile
driVeD aDd set its rIleS U I price per mile ...... thUJ I price per day. Before customers
adjusted to die chanpd price saucture, die c:ompuy could receive tile same revenue with
either metbod by simply _ftl die price per mile equal to tile previous price per day
divided by tile avenae Dllmber of IIIiIeI per day. However, dill price strUdU1'e could
not lair in a COIIIp«itive 1IIIIbt. It would cae tboIe wbo drive Joaa diraDNJ!S per day
to pay fu more thaD tboIe wllo drive sboIt eIi.aces. ..... die a.l COltS are reWed
to die time tile car iJ relied ratber tbID to die number of 1DiJeI, a..... compIIly would
offer I flat IIIe widl -Iimjfeet aWes aad aa:nct all of die leal eIi.ace drivers. 1be.. .

compuy c:IIaliDl per IBiIe I'IlIII would be left wida oaly thole wllo drive very sbon
distaDCf!l .. would 1m .... cover its COIl wida tbe iDida1 rIleS. N it railed iu rar.es
per mile ia Older 11) cav.. ira COIl, it would tole Iddirioaal cust<merl aad eveacua1ly it
would be forced 11) in.- • COIl related time cbup in order to .y ill me competitive
busiaesl. SimiIuly, I CCIIIII'ditive commUDicllioas COIIIpllly would be forced to impose
a cost related capIICity cbarp l'IdIer tbaD a miDutes of ute cbup ill Older to survive iD
a competitive commuaicadolls 1D&I'bI.
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m. Monopoly and IDtercoDDtCtiOD Chal'les

If the company Providinl interconnection services bas a monopoly, then
interconnection charges per minute of use will be sumiMble because there is no
competitive pressure to price in accordance with cost. However. iJltercoUDeCtion prices
based on minutes of use will DO( lead to m.xjmum effieieacy. 1bey will diston bcxh
consumer decisions aDd investmeDt decisioas because tbey provide the WI'ODI price
signals.

Minutes of use priem, bas beieD used exteasively ill the monopoly
telecommunication iDdu~ of the pas. PriciD. aD a miDuteI of Ole basis wu tDlDdlr"Ci
in the federal access cbarp plan. The access cbarp pllll created ill prepuatioll for the
January 1, 1984 divesUlUft of AT&T crated a riPS sauclUre of me prices to be paid
from interexcbanp CUTien to local excblDp carrien for Ori,;nariD, IDd terminarin,
interswe traffie. Particular caIeIOries of COIl determiIIed by pIeICrihed COSlllllxarina
procedures were required to be recovered by divicliDa tile COlt caIeIOIY by the fonast
number of minutes IDd cbarJinl iDterexcbaDp curien tile resu ltm• price per mill. for
the access element. 10

Altboup tile per miMte ICCeU cbups were ••i-hIe bera". of tile larply
moaopoly saucture of tile loc:a1 exc.... iaastry, tbey diIrorIId botb coasumer aDd
business decisions away from IMY.DDum efIlc:ieDcy. 011 me couumer side. the access
charges made it expeasive for 10DI distaDce companies to serve off peat resideDtial
customen. LDaa di1laDCe compuies paid die SlIDe rate per minute to local telepboae
companies for tratric terminated late II IJiIbt u they paid for traffic termiMted at the
peak of the busiDess day. C~y. dilCOUlIIed coasumer rate plus for _lilt calls
that were establisbed prior to tile impIemeI_1tioa of accesa cbups became uaprofdable.
Long diUaDce compuies were forced to raiIe tbeir prices to aipa time resideDIiaJ callen
because of me utiftcia1 acceu cbaqe SIIUCIIII'e evea tbouIb me DiIbt time calls (uriuzjDI
otberwise idle ClplCRy) imposed pnctic:aIly DO COSl OIl eiIber 10aI distaDce or local
excbaDp companies.

PriDr to die~ of tile federal access cbarp plan, an interim plan for
initial 10lIl distaDce c:ompedtioIl imposed acc:ess cbups OIl IoGI diaance providen based .
OD capIICi&J..... n. pia provided inceadves for carrien sucb u MCI and Sprint to
agressively develop tbeir residentia1 cusromer base because resideatia1 calls were

I.". I.... c*criptiaa 0'1M -=- .,.. pIID it Iau8d iD nile .7 0' 1M eme 9f f 1 d 'm'e!ima. Puts
36 (..,.,uicIu COIl ailocadGM) ..69 (co... _n of-=- ciIarpI). AIa~of" political .. ecoaoaUc
i__ relar8d to -=- c..... i. coagiaed iD 0enId Brock. T.......iseris' Pgljsy fqr .. Ipfpmttjoo AU:
From M..,ly U? ~ti. (Cambridp. MA: Hatvud Uaiversicy "-. 19M).~ 10 aDd 11.
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primarily off peak and imposed little or no cost on the companies. Once the access
charge plan was implemented with its per minute charges for aU traffic repn1less of
when· it occurred. the companies found that business traffic wu more profitable than
residential traffic. The incentives creued by the minutes of use access charges thus
distoned business marketing and investment decisions away from the efficient path.

The pernicious efficiency aDd investment effects of miDuleS of use interconnection
charges can be illustrated by coDSideriD. a rep1aled moaopoly automobile rental
company. If it (or its replator) decides. dill cbarpa sbould be determiDed by the
mileqe driven rattler tban by the time the automobiJe is reared, the resuJtiq rate
stnJeture will be susraiubte aDd can be desiped to allow the COIDpuly to recover its toea!
revenue requiremem. However, coasumers will bave aD iDceative to relit lDIIly can for
occasioaal short miJaae driviq. If the compuy is required to provide rema1 em at the
established rue to all woo request tbem. it will be forced to make Iarp inveahoeats in
undenJtilized capital. It will recoup the COltS of the lDVesDDellt by impoain. very bip
charges aD the Ion. diswK:e driven.

The monopoly reatal compuy will repoIt to its replllon dill it is su"'idtrinl
sbort di-..ce driven wbo are beiDa provided can beJow COIL Badl die COIDpIDy and
its replaton will be c:oacemed about my plCiIO"" for COIII~ilioDtwa". compeciton
would -cream-skim- tile profi1lble IoDI diaare driven, -viDa oaly tbe uaprofitable
sbort di-..ce driven to tile repIared c::ompIIly and dlreetenjD, its viIbiJity. However,
the eatire problem is simply tbIt me price stnIdUIe does DOt conapood to the cost
suucture. The disrortioas and replatory prOblems could be solved by shiftiDI to a time
based rema1 SUUCQlre dill malCbed the saucture of cost in dill awtet. Similarly.
minuleS of use aa:ess or iDrerconneca cbarps reduce etrkieDcy. crell&e wroDI
investmeDt iJlc:emives, aDd iDcJeue the ditIicuJty of moviDI roward a CCIdIpItdtive
communications iDdustry.

IV. C..h......

5evenl COK"'sjew. caD be drawn from this malysis:

(1) n. u.tc:onnectioa of two commUDica1ioas aetWorb provides a beaeftt to
customers of bodl DetWorIa;

(2) The COIIIIIIerCW providers of COIJIIIditive ....repIIIed .mce bave
recopized me mU1Ual beMftts of iIarconP":Doa by to iIIreR:o""e:t OIl

a -seader keep all- buiI. r.enniMtiD,trafftc ori by odIen ill exclwRp for
bavm, tbeir oriliDatiD. aatftc r.enniured by odIen. T1IiI it a UIefu1 model for
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